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Abstract
Attention-deficit/hyperactivity disorder, or ADHD, is the most common neurodevelopment disorder of childhood. Methylphenidate-based (ex: Ritalin) and dextroamphetamine-based (ex: Adderall), are 
currently the mainstay treatment despite numerous adverse effects including but not limited to insomnia, decreased appetite, delayed growth, headache, and irritability. It is well accepted that aerobic 
exercise positively impacts a normally developed brain; 30-minutes of vigorous aerobic activity improves sleep as well as focus and has been shown to increase brain volume of areas that control 
thinking and memory. Therefore, this review analysis poses the following question: in children ages 5-12 with mild to moderate ADHD (P), does addition of acute aerobic exercise to patient treatment 
plan (I) reduce symptoms of ADHD with less adverse effects (O) when compared to standard stimulant medications monotherapy (C)?
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Introduction
Methods
Literature search (Nov. 2018)
vSearch engines/search. term
§ PubMed: “Acute aerobic exercise ADHD”
§ Google Scholar: ”Acute aerobic exercise AND
amphetamine ADHD”
vInclusion criteria
§ Published between 2008 – Present Day
§ Involving humans in clinical trial
vExclusion criteria
§ Systemic review/meta-analysis
§ Involving adolescents/adults
§ Studies written in a language other than 
English
6/6 studies found aerobic exercise beneficial in the reduction of 
ADHD symptoms
Strengths
vAll studies based on RCT
vStatistically significant results with p value < 0.05
vNo study reported negative side effects from aerobic exercise
Limitations
vSmall sample sizes
v Lack of follow-up
vObserver bias
Future research
v Long-term follow-up
v Large sample sizes
vBetter recruitment strategies
Discussion Results 
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Acute Aerobic Exercise vs Stimulant Monotherapy in Symptom Reduction of 
Children with Mild to Moderate ADHD
The study results are positive, however more research is
needed for a definitive conclusion.
vUntil more research is available, the results do not justify a 
change in the mainstay of ADHD treatment
vHealthcare providers should attempt to remain informed of 
aerobic exercise research and advocate for its role as a 
practical, safe, and potentially efficacious alternative therapy
vFurther studies need to be completed with larger population 
sizes that compare gender, different types of activity, and 
training frequencies
Conclusion
The literature review suggests that regularly scheduled moderate aerobic 
activity benefits processing speed and inhibitory control, both which are 
typical deficits in children with ADHD. One study even encourages children to 
use a single exercise session to prepare for situations demanding a higher 
inhibitor control. Overall, each study pushes providers to encourage exercise 
involvement with a diagnosis of ADHD, as it can combat negative social effects 
seen with the diagnosis. However, further studies need to be completed with 
larger population sizes that compare gender, different types of activity, and 
training frequencies. 
Etiology
vSpeculation of defect in dopamine and norepinephrine
vSpeculation in decreased size of prefrontal cortex and 
caudate nucleus
3 categories of ADHD
v Inattentive (disorganization, lack of focus, careless 
mistakes)
vHyperactive (fidgeting, running or climbing when not 
appropriate, trouble playing quietly)
vMixed/both
Diagnosis
v6 symptoms in 2 or more settings longer than 6mo
vSymptoms are inappropriate for child’s developmental age
vSymptom onset before age 12yo
Treatment
v2/3 children diagnosed take prescription stimulant 
medications
vLess than 1/2 diagnosed partake in behavioral therapy
Study Design Total N Population Intervention Outcome Measurement
Hung et al 
(2016)
RCT 36 100% ADHD 
diagnosis, 91% 
male, average 
age 10.16 years 
old
30-minute moderate intensity 
aerobic exercise on treadmill x 
2 lab days
§ Neuroscan Stim software 
(cognitive function)
Hoza et al 
(2014)
RCT 202 100% ADHD 
diagnosis, 54% 
male, median 
age 6.83 years 
old
Moderate-to-vigorous 
physical activity x 12 weeks 
during school year
§ Self-reporting of ADHD 
symptoms including 
hyperactivity, opposition, 
moodiness, and problematic 
peer functioning by parents and 
teachers
Ludyga et al 
(2017)
RCT 36 50% ADHD 
diagnosis, 58% 
male, average 
age 11 years old
20-minute moderate aerobic 
activity on cycle ergometer
§ Modified Flanker Test (inhibitory 
control)
§ EEG activity (P300 latency)
Piepmeier 
et al (2015)
RCT 32 44% ADHD 
diagnosis, 62% 
male, median 
age 10.7 years 
old
30-minute aerobic exercise on 
recumbent cycle ergometer x 
2 days at least 72hrs apart
§ Stroop Test (speed of processing 
of cognitive function)
§ Tower of London Task (planning 
and problem solving of cognitive 
function)
§ Train Making Test (executive 
function)
Pontifex et 
al (2013)
RCT 20 100% ADHD 
diagnosis, 70% 
male, ages 8-10 
years old
20-minute aerobic activity on 
motor-driven treadmill x 3 
days
§ Modified Eriksen Flanker Task 
(inhibitory control)
§ Neuroscan Synamps 2 (ERPs, 
P300 latency)
§ WRAT3 (cognitive function in 
reading comprehension, spelling, 
arithmetic)
Ziereis et al 
(2015)
RCT 43 100% ADHD 
diagnosis, 74% 
male, ages 7-12 
years old
45-minute cognitive training 
with 30-minute training on 
ball handling, balance, and 
manual dexterity x 12 weeks
§ Task Digit Span and letter 
number sequencing (verbal 
working memory)
§ Corsi Block Tapping (visuo-spatial 
working memory)
Key:
RCT: randomized controlled trial, ADHD: attention-deficit hyperactivity disorder, ERP: event-related brain potentials, WRAT3: Wide Range 
Achievement Test 3rd edition
